Selective oxidation of methionine residues in Kunitz-type protease inhibitors.
Bovine pancreatic trypsin inhibitor (BPTI, also known as aprotinin or Kunitz inhibitor, a mini-protein composed of 58 amino-acid residues, containing a single methionine residue at position 52) has been selectively oxidized by treatment with chloramine T, under mild conditions, to the methionyl sulfoxide derivative. Spleen inhibitor II (SI II, an isoform of BPTI containing two methionine residues at positions 18 and 52) has been oxidized under the same conditions. Oxidation affects the functional properties of the two inhibitors differently: the antiproteolytic activity of BPTI towards bovine trypsin and chymotrypsin, porcine kallikrein and human leukocyte elastase is not changed upon oxidation, while in the oxidized SI II, the affinity for both chymotrypsin and elastase decreases, with respect to the native protein. These results have been directly related to the oxidation of Met18 in SI II, located at the P'3 site in the contact area with the proteases.